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Introduction
ThC E2~tCrm of thc Adams‐Novikow spcctral scqucncc converging to thc
homotopy groups π*χ f a conncctcd spcctrulllズis the grOup 汀*BP.χ
=ExtttP*】P(BPx,BP.χ)for thC dcrivcd functor ExtttPがP(Br埠, )。f the functor
HomBPが(B4, )WhCre thc pair of algcbras(】Px,B4】P)=(猛ガ[υl,υ2,・・・],
】P.[ケ1,ι2,…・])iS thC HopF algcbroid arosen from the Brown‐Pctcrson ring spcctrum
BP at a primc p.Thc E2~tOrm has sottc information on thc abuttlng groups π*χ,In
[1], ?rillcr, Ravcncl, and WilsOn introduccd thc chromatic spcctral scqucncc
convcrging to thc Adams‐Novikov E2‐tCrm for thc sphcre spcctrum S and for thc
Toda―Smith spectrum 7(η),dCtCrmined thc second linc of ttc Adams―Novikov E2~tCr
for an Odd priinc P,and gavc somc relations in thc stablc homotOpy g■oups π*S ofthc
sphcre spcctrum.Thc El―term of thc chromatic spcctral scquencc is thc Ext group
rr*νtt for thC BP.BP‐comodulc M,deancd inductively by NP=】亀/(p,υl,・・・,υ“
_1),
ルC=υttsNtt and N,+1=ν岳/N,as a COmOdulc.Thc El‐term打°ν,is dCtCrmincd
for d=0,l and any prime p and for s=2,η=O and an odd primc p in[4]and[1],
and for s=2,冷=O and the primc 2 in[7].ThiS El―tcrm is also an E2~tCrm of thc
Adams―Novikov spcctral sequcncc fbr somc corrcsponding spcctrum constructed by
Ravencl[5].That iS tO say,the computation of thc El「tcrm ay contain som
information about thc localセcd stabl  homotopy,In his paper wc dctcrmine rfOM,
for η≧2 and an odd prime p(SCC Thcorcm l.動,Now t  undctcrmincd cascs for thc
El―tcrm Fr°jИtt arc thC f01lowing:1)s≧3,2)s=2 for乃=1,and 3)s=2 for thc
pttmc 2.
§1・ Statement of results
Let(И,r⊃dCnotc thc HopF algcbroid obtained fl・om thc BFWOn‐PctcrsOれ ring
spcctrum】P at a primc p.That is,И=BP.〒ZID[υl,υ2,・・・]and Γ=BP.BP
=βP.[ιl,ケ2,・・],With degrcc lυ,I=|ち=2pι-2.Thcn И is a r_cOmOdulc with thc
structurc map rT 、vhich is thc right unit of thc Hopf algcbroid.  Associating tO И, 、ve
havc Familics of comodulcs N,and ν;dcancd by  _
NP=BPx/砂,υl,Ⅲ・,υЛ-1),M;=p汗:ダ,,and Nす1=ν;/N;.
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By dcnnition,cvcry elcmcnt x of ν,iS a lincar combination of clcmcnts of thc form
ノυ岳・・…υ写略士i forノ∈υ″:】亀/(p,…,υ“-1,υ″,_,υ滸:_1)and 9J>0(η
≦デ≦η+テー1)
with rclation thatノυ岳4…・υ写略と1=O ifノis a multiplc of onc of υ子ブ'S in thc
dcnoninatoro  Wc also dcnote η for the structurc maps of thcsc comodulcs,
Lct ′И bc onc of thcse comodules. Thcn Ext group打°Att is dca ed tO bc:
打°M=Ker{冴=η―プ:ν→ν oИΓ}.
In o■dcr to give gencrators of rf°M,_2,We denne clcmcnts χけ ;冷;た)Of υ「
lBP./(υ
'と
1)
for猾≧4 Here B亀/(υ杵 1)dCnOtCS thc cokerncl of thc cano?cal inclusion BP.
→ υ〆 lBPx,and every elcmcnt χ of BPx/(υれ 1)has a formノ/υ41 fOrた>o andノ∈BPI
with a convcntion thatノ/υ与1=O ifた≦O orノiS a multiplc of υ与_1.We arst recall
[1,p.494]血c elemcnts x,,:of υ√lBtt fOr乃>2:
為 ,o=υ
“
,
χ
“,1=υユー
υ:lυ√lυ,_,
χ■,~X盈
'-1
for l<,≠1(η-1),
χ
",:=Xア,卜1-υ身也lυr~メ
~1+l for l<,三
1(■-1),
wherc for,三1(η-1),
b“,:=(p.1-1)(p・-1 /1pИ l-1).
We also recall thc intcgcrsi
,,,0=1,
α″,1-P,
α打,j~~pα
“
.:_1 for l<テ≠1(η-1),
α.,,=p,",:1+p-l for l<,≡1(Ю-1).
In[9,(4.2)], wc intrOduccd similar clcmcnts /t of υ√lBP. Such that ズJ tt χИ,
mOd(υ
'=:・
').The dennitiOn Of〆:is slightly morc complicatcd than that of χ“,:,andwe will only takc the neccssary information from[9].From hcrc on χ
“,somctimcsdcnotcs thc clcmcnt二てi but thcrc will not bc any confusion in thc scqucl.  We Furthcr
use the elcmcnts,.,r Of υ√1】P.fO 狩≧2 and′≧0(げ[9,(2.8)])dcnncd by
傷“,0=υ「
1,and Σ】キゴ=rυ“+上げみ=O fOr′≧1.
Lct ,,デ ′, r and s be integers such that
(1,1) ,=sP/with p/rS,and l≦ブ≦α“r With p/ブ,
子,r≧0,r=子(η-1)With ι<η-1.
Now wc dcnne χ(,ガ;Ю,た)fOrた≧0:
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il FOr″‐0;that is,,=s andブ=1,
a in thc case that,≠1し),
光(J/1,■0)=X',。/υュ_.,
χ(J/1,■1)=χ('/1,p;Ol″十 げ_2'確転,1/碍生亡1,
X('/1;力;り=χ('/11■,た-1)F for l<々≠1(η-1),and
X(J/1;,;rcl=ェ(,/1,力;た-1)フー (デー1)研た2υ″た+1/b子どユフた
~1~″η豫,た 1+1
for l<たこ1働-1)|
b)in thC Caso that,=1砂),
T(,/1;η0)=χ身,。/υ._1
and
χ(71;刀;た)=χ(71;″;た-1)″十(-1)・‐υ〒壁♪υ紺11注+う
"″
_1,″+lυ″
T~フた
forた≧1,whcFO
P(力,7・l=P'+p″~1+…,+P'~T+l and
2(ηぅF)=p'一p″ 1-…・一″″
~ン+1`
iつ For the casc that r>Qs≠-llp1 0r S三-l lp2〉。r thatデ='41'
Xtt;η,0)=X',r/妃_1)
〆t庁;η,1)=XC〃,力,9)'十デυ
'_2υ
が濡/υμ∵+1+υ(ら),
X(■んη,た)=X(狩,秘,た-llp tt W('タブ;rcl  for た≧2,
whoro
υ(1ブ)=一Sザと2″-1,2鵡こど/増f 9ゞ・'
lfor J=l and arl,ィーp+2≦ブ<,“,"
9(',す)=(9.,メ~1)S叫_2υ浮″
十二_pt+2/2?,11
for r=o.andブ=o,,r-1,and
υ(,,デ)=0          0血erwisci and
W(',ブ;rtl=♪ィ 生ちlυュ_1嘱r十
士_ダユ ~二十メ~1/弓町
fOr 2≦た れ-2,'=η-1-たandブ=,.,T-1,
り(',デ;lCl=―Sυ
'12?'Prキ
2~PrⅢ l十二x",1/ば
=i
fOr″=2,ケ=猾-2 and J='.,″-1,
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ψ(らブ:り=デ弼
=ナ
・'υ刀-lX,す/?rip・1
forヵ-1≦た=1(ヵ-21 andブ≦9Pl,「-1,
″0,ブ;幼=―研ヒ2υれχttVク
'駒
'十
μ+メ~1-嚇,■+′
for確≦た=19-1)andブ=,,,T,and
ψ(',デ:た)=0         0therttisct
iii)For s=S′P-l lp/s′光デ<αT,r and o≦,≦η_3,using力=(1+1)(猾-2)+1,
X('力;η―17cl is same as that in(⊃foF打<―力.
χOオ;れ;り=ICガ:猾;カー生)p+ブ巧1蒻'・~″υ刀_1澪ヽV可せ声ギ I
十力砕巧れ転十Й+1/υttf'コ‐に1,
ガ('力;冷,力+Fcl=(,〃;力 力+ん-1): fOf l<た≠ 1骸-1)ぅand
XI方;力;ん+ )々=(力;冷;力+た-1)'―デυ市ljえprt+prυЙメ帯朱ね+1/蠣Ψ声1~Paη,..卜2
for l≦た=1(れ-1),WhCro
じ(「Cl=Pそら,r tt Й+1+ブpた十れ十p■+“
~1+p+々P'+Й~1・
ivl FoF S=S,一生lp/s9,ブ<prl,r and′=4-2,putti48ブ=η ― デ With Oくデ<
p-1,
〆('方;猾;Ol=υr l二ヽr/x岳_1,1-力″2'ffFえ正r羊1/ざ靖生1,1
(~dυち
'3)ち
咀r+l Pr/υム「'4,r ifヵ=41 forど‐じ+α“七
″
'
X('力:洵;り="|ケ;猾;々-1)″キZ(',デ;た)   Forた≧1,
whcrc
Z('ぅす;り=す0+1)露もちえ湾41/さ′υ津乳+1~PF4,X+に-2
fOrデ≠l andた=1徽_1),
Z(',ブ0=(9+1)υア竹■・ 1ち 1え澪Vυだ十P々1
fOFデ=1坪≠il(P)and(η-212>た茎00-動ュ
Z(らゴ;0=(9+1)υ控万｀″~lЪ lXポ′/υ濯′+P″-1
+'+1)つ粋巧れr+1■T+″+1/ざυ濯
'P″
+'Ъ'vⅢ
forデ圭1,9≠-l lp)a4dた=″=像-212,
Z(らブ,rcl=_律+1)身生ザ
′α・ ―L″+1+Pたれ 'υ打珂 ″塩 子年1/υ黎町
十1-″躍,■~■′+路 2
fOr/=1,9≠-lψ)and力F_(η―_2)2<た=1徹-1);
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Z(らブ,た)=υ,町+pたυ“
x141/s′υ身
′竺1+l P'Lた+確 2
Z(テ,ブ;た)=0
fOr/=1,9=-l lp)andた三1傲-1),and
otherwisc,and
C′(た)=ブpた+2pκ+αヵ,/+lpた十フた+・ 1
and
C〃(た)=ブpた十pた+α.,″+れ′+lpた
~れ′十pκ ″+pたね
′十■1,
Considcr intcgcrs α=sP/+た=″た,b=ブpた,C,力=(′+1)(Ю-2)+l and″=(乃-2)2
such that b and c arc positive,ptts,p才ブ,r=′(カー1)With O≦′≦猾-2,じ≦c,(α,b)
and b≦α″,r+κ if'≠0,where thc intcgcrs cヵ(α,b)iS given by:
cither for r=O and,≠lψ)Or fOrブ=α
",T,
fOr r=o,テ三1(p)and O≦た≦猾-2,
for r=0,テ=1(p)andた≧乃-1,
cithcr for,=0,fOrブ<α〃,r and cithcr s≠-1
(p)Or S=-1(p2),。r fOrブ<α“7'た
<力and
d=s′p-l with p/rS′,
fOrブ<α.,メ'S=S′p―I With pttS′,andん≧カ
with′≦η-3,
forケ=乃-2 andブ≠-1(p),
for J=η-2,ブ=θp-l With P/(ι+1),and
O≦力≦(乃-2)2,
CИ(α,b)=pた力
′αИ l,ヵ′+1+p力々
′  for′=乃-2,デ=9p-l With P/r(ゼ+1),and
た≧ (η-2)2,
C“(α,b)=pた+1+pそ       for!=η-2 andブ=θp-l with pl(?+1).
wc dcnnc the element χ(α/b,C)Of ν
'2 fOr thc abovc intcgcrs by:χ.(α/b,C)=χ(ウケ;η;た)/υ身_2・
Notc that r x/υ,2G打°虎暗 2 fOr χCυ√lB亀/(υれ 1)With χ≠ O mOd(υ42),then X/υ身 2
gencrates a cyclic Z/p[υ″_2}mOdule isOmorphic to Z/p[υИ_2]/(υ身_2)・ThCn WC havc
THEOREM l.2.И∫αZ/(p)[υ
“
_2]~胞θカ ル,ff°ν,2カ/η≧4ねrル加′
“
r∫夕"2げrル
リに打ど ∫
"う
陶οれ を9s σ?η?′αr″うノ X“(α/b,C刀(α,b))力′ αGZ αカプ う>0,αヵプ b≦,刀,ツ(リ ア
α≠0.乃形r?ッ(,)ね″力θ ttαχttα′97Ypθヵ ηrげPぢ力α´ 激勢,力∫α.
C“(α,b)=pた
CИ(α,b)=P(た,た+1)
C,(,,う)=P(た,η-1)
C"(α,b)=α
“
_1ュ
C刀(α,b)=p々α砕 1れ+pえ
C,(α,b)=2pた
C"(α,b)=,._1,たキ1
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§2. Computation of冴
In order to study the differential冴=η一″:ν→ν ①И Γ fOr a comodulc M
associated to the comodulc(B亀,η),WC COnsidcr thc map冴′=P′ヴ①l(η―J冴):L
→(L/J)①И Γ fOr somc comodule L related to ν,an idcal y f Btt and the canonical
map prげ:L→L/J.In thiS Situation we write
冴χ≡ノInod J
for χcL andノ∈L①Иr such that冴′χ=ノ.In practice,for the elements χ
“,of L=υ「
lBtt g?en in sl,if′χ″,≡υ,_1ノmod(p,υl,・‥,υ“
_2,υ;±I),then WC havc thc
cquahty
冴χ,,,/υ冷±i=ノ/υ,-1
in ν=ν,1.ThC Cxplicit Formulac arc given as follows:
(2.1)([1,PrOp.5。17])Я/肋r?σιr∫ 乃,デ α々 プヵ ″肋 ど力″ れ>2,ブ三 テー 1(猾-1),ηプ 1≦ブ
<乃-1,冴χη,。=υ.lι二
流l mod(p,υ
l,・ ,υ"2,υ
'1)α
刀プ
冴χ″,=υ身生19,1~Pi:ι:ゴ
mOd(p,υl,・―,υ″_2,υ
'=Fれ
,)
As wc havc said abovc,thc clcmcnt χ.,,somctimes mcans the clcment/,givcn in[9]
and so in somc cascs it also satisncs:
(2.2)([9,PrOp.4,1])Я″ 肋チgσθぉηぅ′αヵプヵ クじ力√力αどれ>2,デ三ユー 1傲-1)αカプ1≦ブ
<η-1,冴xЛ
,。=υИ lιf・
l mOd(p,υ
l,・ ,υ
'2,υ'二
1)α狩′
冴χ
“,=υ身
些上υFi~P'1′:ジ
mOd(p,υl,・…,υ″_2,υ7を」1+an,1)
Wc have similar results for hc clcmcnts χ('ガ;乃;た)dCnncd in sl by sCtting ν
=ν
'-2 and L=υ
√lB4/(υμl)・ TO Statc this wc rccall[9,(210)]the elCmcnts w",of
υ「
lBtt fOr々>l dCnned by:
(2.3) り“,0=Oα刀′W..=島=l ιЛ('アP,町
・2ヵrr>0,
whcre ゼ
“(χ)iS an clcment of Z/p[υれ,υ「
1,υ
“+1,~・;ιl,す2,い
°]SuCh that ηχ=9,(χ)
mOd(p,υl,・…,υ"_1)and TF iS an Clcmcnt such that碍=ケ:mOd(p,υl,・…,υ】-1)(fOrcxplicit dcrlnition,scc[9,abOVe(2.5)]).The algcbra L=υ√lB=*/(υれ1)haS an idcal
プ(た)=(p,υl,…・,υ“
_3,υ4-2)・
Rccan above thc intcgers,,ブ,子,r and d which satisfy(1.1),WC nOw have
LEMMA 24,1)と9ど r=o,r力αチね,ブ=1
(a)Яοr励ゼじα∫?r力α荷≠1(p),mOdデ(1+pり,
Thc Chr04■tiC=1‐tcrlln■OMP
,河
冴死伊1;砕;0=(ケー1)υた2υ″4ケ19/υ解?″・ 1~・球+υた24/υた111
】γ た>1,αηブ Sο簿確 zたCBPIBtt ν力?″ε=た-1●-1)ツサ滋 0<じ≦ η-2.
(bl 」θ′どル じa賭れ9サ ′三1(p),modゴ(1+P(れた+1)】
冴χ('/1,れi Fvl=(-1>υ子竺歩+1)υo(た+1,1-■2)υ″た
~Pた
wォ_1,た+2
カ′た≧0.
21 二9Fブ=αT,rツ
'カ
イ≧η,力θtt mod J(1+―力転
歳0方;η,Ol=υ._2え
',,オ
tぬ
2/弼生す1-Sυヵ_2え濡こ七("″_112~サ1+'・
~2/υ
,_1)
″ι′
肱<″;鳴/Cl=υた2瑠すι:「カイ留?r tt Plt+pk l―“球 +クた2盈/ウイ≒
1+pκ
】″ た>0,ψ力?肥zた ねαヵ9カ脇切とげ BttBtt ιな ry4カサη9/∫クじ力ど肋 どB三た-1(カー1)
崩力 0≦ε≦η=2.
3)L"F>0″″ ?′r力″s≠-l lp)ο′∫三十1ψ2)i
O)乃′チル α艇 肋″0<ブ≦Fy4メ~2,
れ式Vんη;針=―あ_2瑠,rιr~Vぅ,と4-島_29'■1~」え身争こtWal_乳2
mod J(21,刀ブ
冴え('方;力;め=―デ弼珂 と朔すケT/υ〆ユμ
~l mod J(ι+ら 1,た)
力′た>0・
(b)JD′ブ=られ~1,
ブχ('ガ;稔,Ol=力″_炉甥,F'1・'/υ身生生 一 転 _29f1lX澪二tW,1,2
mOd」(2),
歳(″;鳴幼三みた2えガとイr~1/υだ:″・ 1
-λ暉生2'ガ十た_r韓」十メ~1,す・:‐1/つた∵
mOd J(1+pり/9r l≦ん ■―ケー2伽プJ≠0,θ′〕″ん=1″彦,=,-2,
み(坊;猾;り三拘聘犠ギι:メ/?だ―ュオ1
mOd」P+arl_1,Dヵ′た≧η―ι-1″,肪
`≠
Qれ-2,た≧1″ブ肋 ′=O αη″た≧2″′励 ι
=η-2.               .
1∞
?????
????
?
?
?
?
?
?
?．?．?
?
．??
?
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?
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?
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rff′θざ ね ,ヵ加 ?クθ′∫夕
"′
力″ ε′≡た-1(冷-21″,チカ0≦じ|≦η-3,,胞′:
ξ〒{! I蛍||! デ={! I萱:号身√テlF折,
α,デ9={: |を
::身:こ||
称7譜'≧うこ瓦織1警t:〒風″株観´牝fデ後,」竹乳務_勾
+1).″ガ
み 0方,秘;力+り≡ブυ洋絶 ゆ+フ
kⅢ
I寿れ十二ケ:ε/υ牌「
と
'加
+Ⅲl
+υ:晩 hユ十メ盈/υ〆iた+P・
十た-1+μ十二
mod J(1+p々十pた2Jl_1,ヵ)I力た≧力,17施胞 た≧0,残C】P.】P,c=た-1(ヵ-1)ν
'rFTO≦C≦4-名
'力
汀
.0(た
)=pたち ,″+ヵ+1+カメ十″十 pκ十力
~1+p″
十 ガ
+″~1.
(b)ror,=冷_2,ヵプブ≠-1ゆ),mOdデ(1+2pり,
濃I'ガ;力:0=―ブσ+1)υ
'も
え
'41′
r/s′υ身'q,中■1+υ▼も乳/υだと2F,
リカθrθ 【たG】PxBP,,こた-1(カー1)ツ′力 0≦3≦猾-2, 力
′=(Ю-2)2 α刀,c′(た)=ブpκ
+2pた+pた,.,,+1+Pたキカ~1・
(O F"`=カ2ーαヵプブ=ゼp-1ッ,滋ぞ≠-l lp),
みC浄;狩;り=―(1+ゼ)υ,甥Ⅲ・+わ哺すオr/υだIPκ
modゴ(2+銑_1,た+1)rノo≦たく″=仰-2)2 αηブ
ザχ('方;秘;rcl=(1+ぞ)υ洋と''-1“′■1+Pκ
″ぇ淵歯プ年lι:3/υ身晋1'・,た ″+41
+υ:写竹4 iV+1+″
た″
zκ/,″空ユクたキ'そ
″
mOd J(1+pそ~カイ十 Pた
~″
α
“
1″+1)力rた≧ ″,レタル rぞ じ′=た(″-21リカカ0≦ε′≦ れ-3,
ε≡ た.-1(4-1)νガ崩 0≦,≦冷― -2,″=傲-212,刀ブ c″(0=Jip打+p +々pl~″況れ,″十れ'+1
+p兒―れ'十p■~″十,-1.
(d)風γ
'=カ
ー2沈ヵどブ=ぞコエ1″カカθ=-1ゅ)ぅ
ブXli方;乃;え)三十 υf町十夕
kχ
,7年lι:イ
′
/ざυ解乳
~・｀ 4+-々1+υ
子弯
十″たzた/υだ ユ
2t
y/た≧Oヶ ッル′?ε″=た傲-1)″カカ0≦εイ≦,-2"プc′(0ね∫,知ゼ斜 r/2,′げ4)(b).
PR00F.1)WC ttavc thC fOrmuia(宅′ [3っ(12J]〉
(2.5)    ηυ,=91B+,,二r′:!J=υ,‐lιl十二97_2とと
Ⅲ 2_υ
:_メ:庁
二十 1       -
mod」(p2)for力≧4,and so
,T,|三υ
'キ
テυテ_lυ
'「
lι
l・
1+'9jt_2?Йιす=2+,'(テー1)υれ-2011-1う
'~2ヶ
:'1すち・ 2
modプ(2)+o,1).Wc aISO SCc that
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'′
ヱ
12.6J               ttχノ)=υうノ十働⇒冴ノ
by thc dennition oF the dirercnti,1 冴,  Those sivc thc cquality
(2.7)  ,x(,ガ;η,Ol≡―ク._2υ身ケギ
~2/υ
,_1+,9ff_2?'~1(ιず
2_ォ
T―
二十ガ~2)./υ4~1
mod」(21. Noticing that
り
“
-1,2=~υ二■・ υTケ:・ 2+υ君 1ォ4・
~2+1+υ
〆 i(ιB泳
=2_ι
Fi二
十〆~ゎっ
we have
12.81     れく,/1,■:Ol=(,-1)υ打2υttιT~i/ク
'_二
十
'υ
._2υアΞ:'ユ
~lW“
_1.2
mOd J(動,WhiCh i.S thc cquality.for thc nrst oasc,
Wc gcncra■y knOw that
(2.9)       丁 冴死 三 ノ mOd lpjのぅrル猾 沈ぱ =ノ
P mod(p9αl,
By dCn41?On of thC ClcmentえИ,1,                              ,
υ12υ■え
',1/,'1亡
1三υ:_2う″+1/j,生tl―力
'_ヅ
″~″ら+1/υ:=:
キ
(上)υ
:-2υ解~27-lυ,+1/クT-l mOdテし+1),
Using 12.51 and(2.6)we compute
冴υ子=2υ″+1/υ,1主1=」υ:_21iυ″~p+lヶr/υ:=i十
 (上)う
″-2,+lヶ?,4/υ,_1
+υ″ケギ
~1/υ
'生
二十テυ″~pι:“十′'~1/υ
'_1-υ″ケ1/υ罪=i―力″
~'ケ
F+1/υ“
_1),
~冴
'υ
:-2υ″~Pクュ+1/υ:±1三―力:_?19″~'+1,T/υ:=ニー υ″ι1/υ,=i
+υ″~Pケヂ
~1/υ
,11-'″
~p.′
:・
+1/υ
4~1
+(ケー 1)υ″~2pυ″+lιl・/Ъ二1
+('-1)υ″~2,千1ヶt″■/υ“
_1
-(J-1)υ″~Pケ:i+1/υュ_1),
and
'(与)υ
Fi2υ″~2,「lυ,+1/町-1 = (;)υイー2υ″~2?―|(b'′?P?十υttPι:
キ効
'0,+1を
:И
二249'υ九+1を1-2υ,+1,1■+り/υ41
mOdゴ(p+1〉CdlCCing terms shows
SHIMoMuRA, K
mOdデ(p+1).By(2,7)and(2.9),
冴Щ
'ガ
;η;0)フ=一υ7_2υ″ι
'…
1/υ子11-'υテ_2υ″~ク(オ:・+″…1-ケ丁
~1)/υ
ア_1
mOd」(p+1)ThCrcforc wc have
冴χ('/1,η1)=(,-1)υ7_2υ″ι1/υ7=:
+04灯督効″騨犠潮牛1
mOdデ(p+1),and ttχ(,方;れ,た)fOrた≦狩-l by(2.9).ThC dCrlnition of the elemcnts
χ('方;η;た)and(2.9)shOW that if the result for ttχ(,ガ;乃;た)Withた≠0(η-1)iS Valid,
thcn so is thc casc for ttχ(,方;η,た+1),Now suppose that the casc forた=0(η-1)iS
walid,thcn(2,9)shOWS
'χ
('/1:η;ん)P=(,-1)υた」υ″た+1ォF-1/υ子生イと+″に,,漁ェ十υ挙」Z″/υテ生1
mOd J(pた+1+P).Noticc that pα,,た+p-1=,.,た+1 and We computc
―冴(ユ 1ー)υ:生」υ″た+1+1/υ
'ri・
1+PにPα4,+1
=―('-1)υ,生サυ″た
+lι
:流
~1/υ争〆+1+P・~P'■,k-1
+('-1)υ:生」″た+lι1/υ子ゴ11+Pκ~a‖,た+1
-増-1カ:町υガ+1~クた+lηυ
"ι
:た
+漁
/υ簾二νた十`P,らx+1
mOdゴ(pた+1+1)by(2.5)and(2.6).Putting zκ+1=z露~'('-1)υ,留
=~plt+1~lυ
″
た十二_′た+1
ηちι:た
千れ and adding above congrucnccs provc thc case for た+1, and wc havc l)(a)
inductivcly.
(b)ThC COngrucncc(2.8)impliCS the caseた=O if thc condition,≡1(p)
holds,Supposc that(b)iS Valid forた-1≦η-3,an (29)again shOws
冴X('/1,η;ん-1)P=(-1)え~lυF竺す)υ?生す1'た+1)υ″た~フたW:_1,た+1
mOd」(P(た,た)+p) A dircct calculation shows
(-1)た
~1冴υf竺す)ヮPF11'た+1)傷И_1,た+lυ″た~″た
=((-1)たυ〒竺す)υP竺11'1・1)リア_1,た+1
+(-1>υ〒竺才+1)υQ(た11,そ+2),“_1,た+2)υ″r_PJf
mOdプ(P(た,た+1)+1),in whiCh Wc use the congrucncc
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
????????????
?
?
?
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?
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?
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ηtt.-1,1+1三Σ
'≧
1,ヵ_1戸Z41_.―W,_1,たキ1-υ“2υ″lW,1,ぇ+2
mod J(2)shown in [9,PrOp.2.2]and thC Cquality υP竺11'た+1)"ヵ_1,r=O in
υ「
1】Px/(υれ1)fOr O≦′≦た.Thcsc imply thc casc(b).
2)SuppOSC thatブ=,.,ァthcn wc scc r=1(7-1)and r>l by thc condition
p才ブ,HCrc wc dcnotc
Sincc χ身,″ 三 χ濡 _1+Sυ
'生
す
1"“_1,lχ濡 _生 mod(υ,生す
1),a cOmputation shows
(2.10)    ηX身,″ 三 χ身″+Sυ身生亀XttLヤ1-Sυ
“
_2υ
'生
亀χ沼二 上り
“
_1,2
mod」(2)+(υ粋 す 1)HCrC nOtc that thc idcal J(2)+(υ身生す
1)iS invariant since
p,μ,r+1. By(2.10)wC havc
冴χ('/α;η,0)=υ〃2χ身,/ケT2/υ身±I+z。/υ7=:
modデ(2)とctting z。=―sυ“_2υ
'と
lυ′~pr lり“
_1,2+Sυ4-2υ:-lχ澪二七ケI・
2+1.wc also
obtain′χ(,/α;猾,1)frOm thiS rcsult with(2,9)and                 ―
~冴υ:2υ■χ浮/υ評土P+1三―υ:2χttι:耀
~1/υ
評北P
+υ:2Xttι1/υ7■1-Sυ,2υyrキ
1-Pr+1ォ
:/υ:=!
m6d」(p+1) Now thc cascた≠1(η-1)f0110WS from(2.9)and the cascた-1.Wc
gct similarly thc cascた=1(η-1)With an additionai congruencc
~冴υた 2υttχttVυ7留IPた十Pた
1-,Jl lt+p=_υ
7生2Xポι:流
1/υ
″ ユ
νた+'た~1「フ'あた 1
+υた2χポι1/υ:`ユ′た+メ~に,球
~Sυた2(ηυ■)χポ=i′
kι
:た/υ′乳メに,た,た+″
mOd J(1+pた).
3)i)First suppose that O<ブ<α
“,r andブ
≦α
“,r―
p if l<r=1(猾-1)・Under
this supposition, thc dcnnition of thc elcment χ,,r ShOWS
χ('方;Ю;0)=χ身,r/υチ_1=χ濡_1/υ
'_iand so
冴χ('方;乃,0)三―ブυ
“
_2χ身,/'f漁
2/υ
れ i mOd J(2),
which implics
冴χ('方;乃,0)p=―デυ:_2χ濡ケf・
1/υ±ヽミ mOdゴ(2p),
by(2,9),and fllrthcrmorc wc compute,
ウυ
'2υ
“
χ浄/υれ∵+1=Jυア_2χ濡才:漁
1/υ津∵―ブυ,2χ濡ケ1/孵■1
(+ブSυ:_2υttr十
二_〆+lヶィV/υμ_l ifブ=α″,r-1)
SmMOMURA,K.
mOdゴ(1+pl fOr an intcgcr r′such that I=!′(れ-1)and l≦,′ ≦ヵ-1,and
方Sυ:-2υPr+1~″"+2/2υ,_1
=ブSυ
'-2υ
メFキに r´12ち_lυ.オ:4~ぅ/2υユ_l mOd丁(1+pl,
ifブ=α,ギーl and′=0.Thosc g?cれく
'ガ
;猾;1),and then wc get ttχ('庁;力,0.fOr
た≦猾-2 and forブ=α4,-l andた≦max(1,η―'-2)by(2.9)離
nCC W(,,ブ:幼
=0. For the caseブ=銑,″-l and ι=ヵ-2,wc see
'加く,力,4,1)'=υた2X平す:/υ〆メーSυた2υttr■
2_メ+1+!ぢ
1・
~1/υ
7_1
mOd」(p十′2)and
おυ
'12υ
′r■2_Pr+1+lxヵ.1/υ:=l
三 sヮた 29Fr+2 pr.1+pι【
力~1/υ
テ_1-S9た2ぱ
T・2_Pr十二 ,ι
1/?″_1
+Sυた2υγr+2_pr十二十P,1/9r11
400J(1+PI)ぅand for J=αれ,,一生and'=ヵ-1-たwith 2≦た≦ヵ-2,
河χ('方;冷;た-1)2=みん ガヽι:・
~1/υだユ″ⅢⅢ
―ゐυたヵ汗キた‐〆+・ 1+plC-lι:…2/υた「ど
mOd」ψ・+ptt and
みυ:窮lυ“
_ュわ′Ⅲ十に,「十11+メ
~1/υ
:≒
1
=ユわた2υyIエー″
r.た二十メ~lι
:豫
~2/υ
ィ境1
mOd Jlp・+ -1).TheSe giヤe
残t〃;η,21=υた2〆活能:力〆ユF mOdデ(1+p2)ぅ
and
冴類
'方
;佑幼三カた.2ガ｀ι:・
~ソ
υだ:″
ⅢⅢ鼻odゴ(2+Pり,
rcspcctivelyl and we havo tho caso for た≦η-2. Assumc the caso カーl with
η-1≦たこ1仲-21i and WC Obtai4
冴え0方;れ;た-llp=_ブυ控デ1*~1受澪狩Υ2/可どュ,た l mod J12p+αヵ_1,″_lp)
and
l力,写ユ‐pυ,_1ギ/υだユメ~l
=力解巧ユ
~pttt x澪
狩:“
~2/υ
だ :二
十Pた~1_ヵ子宅 .IXttιl力だ ユpr~1
mod J律+鳴_1,れWhiCh bring thc casc forたw■hη-1≦た=1(ヵ―動.
(iり Next suppOse ttat l<r=1(■-1)andら,r―p+2≦ブ≦ク,,r-1・SincO we
The Chromatic El_tcrm tt°ν?
sce that 加(,方;η;0)三伊χ身,″)/υ
'1-デ
υИ_2ηX',rι:ぬ 2/υ子とt mod」(2), wc haVC
冴χ('方;η;Ol by(2.10).For ttχ(,ヵ;η;1)WC VCrify
′χ('方;η,0)″=―Sυテ_2υttr JPxポfFぱ1,2~デυ:2χttι:・ 1/υμttP
mod」(2p),
ウυ:-2υ“
χ濡/υ
'生
P+1三ブυ:_2χttι:・
1/υμ乳″―Jυ:_2X濡ケ1/υ
'■
1
(-2sυ子_2υttr+1_〆十二ヶf/υ"_l ifブ=α“,r-1)
mOd J(1+p)and
冴初
'2Ъ
一二2χ)'lξF/υ解仏〆
三十Sυ,2(ク“■lι
`十
"″
_.。ι2~ザ1,2)χポfF/υ
'p lP'Lr.Unlcssブ=,,,r-1,wc havc thc case ii)and 3)(a)and(b)in a samc way asi).For the
CaSCブ=α打,/-1,WC havc
冴χ(テ方;狩;1)P…3≡_ブυttI丁哺『
2ι
:…
3/可どこ2+P■3
-sυ:写ぢr+4~2_クr+43+,漁Bヶr2/υティ
mOdプ(p“~2+pИ~3)and
'sυ
:イ
~lυ
.lυ′r■.2_pr+れ3+″,3/υティ
=sυテイυγrキ豫
~2_pr tt n 3+″流3ι
F 2/υティ
modデ(p庁2+p_1), WhiCh give us thc case forた=η-2:冴χ(J方;η;η-2)
三カ:写x藩 2ヶ:流 3/υ/こ2+p■3,and Vc obtain further congrucnccs in a samc manncr as
i).
4)(a)For O≦′≦η-3,put力=(′+1)(η-2)+1.ThC rcsult of 3)shows
冴χ(テ方;η;カ 1ー)p=_デυ砕 九｀戦ポヶ:・ 2/υ〆ュPれ~1
mod J(2p+pα
“,ヵ
_1)。WC COmputc
ウυ身珂れpυ._lχXす/υPr:′れ1=ブυ身町れ~p+lχXすケ:・ 2/υ″空ュ′・ 1
-デυ身と巧jllXガι1/υ〆ユPれ と
mod J(2+α
“
_1,かand
ウυttη輸五r+ヵ+1/υ『⊇
`P・
11=ブυ,切・ll X',r十ヵケ1/υだ:″九-1
+ブυ身呵〕+lχX″+Й+1ケ:Л「
2/υ濯∵p豫 1
modゴ(2+α._1,ヵ).HCrc we notc that r+ブ+1三1(η-1)and sO p・21c(0).Notice
furthcr that χ身,r十力=χポ mOd(υだ ユ″
ぬ1).In ttct we have x刀
″+c=χtt mOd(υ粋 ∵ε
~p)
for r+ε=1(乃-1)With l≦8≦れ-l Thus χ″,″+ヵ三χtt mOd(υ7生「iε'・'r+ε p卜ε+1).
Furthcrmorc we sce that pた~εα確,r+ε~p力
ε+1_Op力+p力1)≧p力α″,r+p力
~ε十五 _p力C
SttIMoMuRA,K.
―p“ F+1-pみα.,r+pl―p力
~1≧01 ThereFore wc havc
冴χl力;冷;め=川 呵
》+1■
み 十′+lι:'2/翠rフ“
-1+妍
η “
+lz。
/υ/:フ
イ I十″
mod J(2+αИ,,fOr sOmc―zo cυ「
1】P.・
Next supposc thatえ=1(η-1)and the casc forた-l holds.Thcn thc casc forた
follows from thc congrucnccs
冴χ(J方,η;力十た-1)P=ブυ禁宅-1.・+″kχ滓4れ+1オT1/垢υ「ク'盟im+た
2
+υ,ヒ七ih+pκz.P_1/υ〆1カ+P・+・ 1+pた■1
mOdデ(p+Pl+pそう.,テ)ぅ and
― ガυ,留二
~i卜+メυ″X主:年み+1/υ牌 ユ
1~"恥・十た2
=_ヵ ィ駒
聯 十P監
滓 年 Й+lι:・
~1/υ
ρ
「
P'L流I卜 2
+ブυ,留ち
~与4+PIχ
五4ヵ +1ケ1/υ野攣
「
ηh・+た一 二
― ブυ洋絶
‐1れ+P・
(″bЙ)え身,,十力ι1/可ど :五
十Pたれ 二 十〆+PIキ】
~1-,■
,流十た―■
mod J(1+pた,._1,1+pり.Thc Other cases follow immediatcly from 1219).
(b)Herc wc assume that!=η一名ブ=ι´ ―デ ndデ≠1.Sin貯
え(″;η,0)=χ,,r/υれ 1-力._2XIT十二/ざ9'上士十ゅ,II mOd(υユ_2)'
we computC
'   'X',メ
/υ
'~1=伊"浄
_1)/ク
'_1-デ
υヵ_20干
',Dι
:・
~2/υ
,it
年
tち
1)υ
ユー21FTX,,Dとこ'ユ
~2/υチ±t                 '
modデ(3)alld
~力ん,2?″+1/d′υ
'と
と+"'μ+1=―)賄 2X',rオギ~2/υ,とt
+デ0+1〉千二2Xttr+1ケ:R~?/d′υチ亡争+αれ,+こ
modデ(3)to gct
冴χO方;力:0)=ア(1-デ)υ子_ダ輪:″+1と::~2/ゴυ,とそ十,4rキ1+υュ_2ZO/υれζ
lnod J(3)Assutting thc casc forた-1,wo gct thc case Sorた≠1(カー 1)'y(2,9)and
thc casc forた=1砂-1)by(2.9)and a cOngruence
力 ,もυ″χ141/Sr嘱讐と・
l μЙ
“
■卜2三υ
'も
χ,41ιl・・/S′υ身
′
竺士
~PT小
“
十■ 2
-υ 解 ち x常寿 l ι1/S′υr堂と
一η中 十た 1
mOdデ(1+2pり.l
(CI In the case r=η_2 andJ=ゼp-l with?≠-1(p)ぅWe cOmputcデχ(,方;“,0)
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similarly to (b) SO arst have we x(,方;猾;0)=υ“_lχ身,ァ/χテ_1,1-υ“_2χttr+1/
S′υれt+'流'メ■l mOd(υ7±】)and
冴υ,lχ身,r/χ写1,1三υ“_2χ
',Pと
142/υ手.1-υ:2X',「ι1/υ;■1
+υ:-2X澪えt(ηυ″)ケ:…3/υ,と1+1~'・″_ιυ子_2X',rι1/υれ士
(十航翠;Ξ】ι:/υγ~1~'4,_dυ互羽√Ξ】り:,2/υ7~1~'4r if η=4 by(2.10))
mOd J(p+1).We nOte that ιp+p=デ+1+p≦α4,/Sinceブ≦,4,r and 9≠-1(p).
Thcn thc third tcrm of the abovc congrucncc is O and so is the nrst tcrm in thc
parcnthcsis if η=4.The inequalityブ+1+p≦,4,r iS also used to show
冴υ二
'3,2υ
Fr+はPr/υと~α4,r=_υttυttr+にPrり:,2/υと~α4,/mOdプ(p+1).
Now wc havc
冴υ“-2χlr+1/S′υ
'と
t+ら'r.1=υ“_2X身,rιf・
2/υ子と4 modデ⑫+1)
to gain thc dcsircd congruencc
ゴχ('方;η,0)=―(9+1)υ,2χ身,/ケ1/υ岳■1
(+υ:-2X澪二七(ηυ打)ケ:・ 3/υ:_l ifブ=α“,″
-1)modデ(p+1) ThiS implics thc cascs for
た≠0(η-2)andん<(η-2)2.Fof thc cascた=0(η-2)andた<(η-2)2,wc nCcd
more calcutation i
冴χO方;Ю;た-1)p三―(9+1)υ7空デ｀わ→すιfИ 2/υ〆ュメ
and
冴υ枠 ら た｀
lυ
“
lχガ /υ〆 :メ三 υ:咎ら｀
えχポ ケ:ぬ
2/υ
だ 声Pた一 υttηオ
キlχ
ポ ケ1/υ/ユPた
both mod J(2p+pα刀 1,た).In cascた=″=(η-2)2,add further
冴υttq力
′+転
Ir十″+1/S′υμ≒
+P/+'Ъr十い 1=υ
身町 〕
′・ lχ
',メ
+″ケ1/υど
'P″+υ身町れ′+1+lχ琺″+″+1ケ:Й
1/υ身
′
4)~P歿
1+υ
ttηれ′+1+lz。/υμ生+p″+1
modデ(2+α,1,ヵ′+1)fOr Z。=―S′υ′r十九
′十二〆+れ′w,1,2,and We obtain the casc for
χ('方;洵;″). WC havc thc case for″<た≠1(η-1)by(2.9)and thC Casc″<た三 1
(η-1)f0110ws from thc congruencesI
冴χ(妨;η;た-1)P=(ι+1)υたザ′'れ みヽ′+1+Pた″χx4〒上lι:ηれ/υ身
′彎~''漁'た れ′+…2
+υュ7年、″+1+pた″z7_″_1/υ″
=ユ
Pた十Pκ Jす
and
e+1)冴υ:竪ちi″+1+″た″υtt χ滓甲イ1/υ身判+1~pFらたμ+42
≡骸+1カ′?竹ぬi″…+p■=″χ孟▼甲年lι:漁 1/υ解鰐 paえヽ″…2
-骸+1)υ,T年り+1+フた~″χェ:7年1,1/υ注鰐ら｀た″+m_1
SmMOMURA、K.
+υ:写
′αユーリ+l tt Pk″
z‐z/υだよPκ+Pにれ
′
mOdゴ(1+pた力
′
α
“
_1,ヵ′+1+pた
~″
)。
(d)Lastly wc assumc ι=Ю-2 andブ=9p-l With 9=-1(p).ThC following
congrucnccs givc thc casc forた=O by noticing thc cquahtyどp+1=ιp+tv″,r+1+ 1
=ブ+2+α,,r+1=C′(0)一α″,,1:
冴υ,lχ,,メ/χ写1,1=υ.2χ身,「ι:・
2/χ写1,1-υテ_2χ身,rを1/χ岳_1,1+υ:2(ηυ,lχ,,r)ケ1/υ
'と
そ
(―∫υttX:Ξ】w:,2(ηυ3)/υと
~°4,+l if猾=4)(―sυちχ邪二1l υ4(ηυ3)ι:/υ:十二if η=4 and
ブ=α4,「~l With r≧4)
mOdデ(p+2),冴υ.2X1/+1/S′χ,生1,1=υ,2X',rιfれ
2/χ
;1,1+υ:=ぢXttr+1才1/S′υ身41
mOd J(p+2),and
′υE'3,2υ3υttr+1~″r/υと+1~a4,r
≡υttυFメ十に〆w:,2(ηυ3)/υ七十1-■4,′_υち+1ノ/υと十P+1-,4,r
(―υちυ翠~〆二十1ι:/υ:ifブ=α4,r~l With r≧4)modゴ(p+2)for thC Casc Ю=4.For
the cascた=1(猾-1),WC have thc congrdcnccs
冴υ:町+P・υttX141/S′υ″竺1+1″'れた十流「 =υ:η
+'たχ孟41ι:確
1/d′
υ身
′
竺1~P'4た
+■ 2
_υ注号 十Pたχェ弁 1,1/Sアυ身
′
竺士
α‥ 十流 1+υテ町 +メノ/υだ ユ2,た+,た
+…i+l P,球キ■ 2
mOd J(1+pた+1+pり,WhiCh and(2.9)bring the results inductively.    q.c.d.
§3, Proof of the theorem
By thc dcnnition Of thc comodulcs Ar身, wc havc thc shoft cxact scquencc
O→Ar,こ;十二ち ν身/空→ νtt r―→0,
for,deancd by歳=χ/υ“
_r Dcanc冴1:″OИΓ→ν ①ИΓOИΓ by
冴1附① γ=η附①7-脇Zγ+附① γ① l,
fOr a r_comodule FИ with structurc map η,wh re(И,r)denOtes the HopF algcbroid
(B亀,B=*BP)aSSOCiatcd to thc Brown―Pctcrson spectrum BP.Then wc can vcify
that冴1冴=0, and denne
Frlν=Kcr冴1/1m冴⊂cokcr冴.
I           Now the snake lclnlna implics thc cxact scqucncc
l     (3.1)   0→河°ν身こ:+1型与 打°ν;r聖二略 μ°M身 ″_ちfrl ν
'こ
:+1,
Thc Chromatic El―tera rrOνf
in which δr is dcnned to bc:
δ″χ=J~1(冴υ〆/χ}.
In thc cxact scqucncc(3.1)for r=1,thc module打lAイP is givcn in[4,Th,2.2]:
打1抱叫ねサルZ/p[υ“,υ√
1]‐υθOο′ψαじ?νカカbα∫ねζИ α阿′ち={ι:ブ}力ro≦ブ<れ,
and lm δ  is in[1,(5.18)]:
Im δlなどル Z/p―υ
“
どο′Ψ,じθψカカb斜たυ身1カ“1,υ滓
エメ‐力」力rブリカカブ='-1
(Ю-1)α狩プ0≦ブ<Ю-lα々
'力
rα刀ノ∫p万麗ゼrο P,
Since the scquence
打°νtt r-4 μlν身こ,1 4 πlν4/聖」ち打lνtt r
is alsO cxact,wc havc an isomorphism,*:πlMP/1m δl鴬Kcr(υ,1)*,and
LEMMA 3.2.Lぞrp う? αヵ ο冴″prゴ麗? 五η ど力?αうου?9χαε′∫θ?ク?ηじどうしrr=1,
Kcr(υ
“
_1)*など力θZ/P―υ9じどOr ψαじぞdPα力″′″ :
(a)υイカ._1/υ“
_1カ′
“
∈Z∫クじ力rんαr pl(削+1),
(b)υ″特/υ“
_1ズ/0≦ブ<猾-lαカプ
“
=lpたGZリアr力 P/r′∫クじヵどヵαど
,サルrた≠ブ(狩-1),p≠-1(p)ο′たこ-l ψ2),α刀プ
(o υrζ“/υИ l力′α「T/胞∈Z
Considcr now thc cxact sequcncc(3,1)for r=2.Then thc nlst modulc of thc
sequcnce is kno、vn tO bc:
(3.3)[1,Th.5,10]汀°ν,1ね彦力?Z/p[υ刀 1]―町α励ルσじ降?′,サ?プ″ χ,,ノυ粋上力′テ≧Oαカプ
S≠0(p),prT′ηp―陶οカルσgη?′α″プ妙 1/υ子1/γブ≧1.
Wc will dctcrminc thc modulc rrOν,2 by thc ttct that
(3.4)[1,Rcmark 3.11]r/α∫ヵ 陶ο肋 ″ 】 げ 打°疵曙 2∫αと
'S戸
9∫ サカα′(υ.2)*B⊂αカプどル
∫θTク?ηどθB聖二ち B tt rfOν子 2ね?χα
',ど
ル"】=Fr°ν ,2・
Now wc can prOvc thc thcorcm.
PROOF OF THEOREM.  Let B dcnote thc direct sum of thc cyclc submodulcs of
汀 °M,_2 gcnCratcd by thc elemcnt χ確(α/b,C“(,,b))fOr α a d b∈Z such that b>O and
b≦α
“,ν骨)if,≠
O ThCn it is trivial by dcnnition that B⊂口OAri_2,(υヵ2)*B⊂B and
δ2(υヵ-2)*=0・It iS Sunicicnt to show that Kcr δ2⊂Im(υュ_2)*・Supposc that x
=Σttσ ∈B Satisncs that χギIm(υ“_2)*and δ2X=0,Where σ is Onc Of thc gcncratorsand免♂∈Z/p[υ"_2]・By Lemma 2.4,for b=ヵメ,α=Sp +々andユ=spr with p才ブandp/S,WC Obtain thc fol10wing
120 SHIMoMuRA,(.
δ2xrlゅ/み.c,(α,の)=(,-1)υル:・ 2/9,1+…・
FoF r=乳
'≠
lυ)andた=0,
づ?x昴ゆ/比じ″修)b))=(,-1)υ″・ι丁/υ解堵「'・
~1~'・
,た十・・
for r=Qテ≠l lp)andた>0,
δ2ちゆ/b'C,(,,b))=(-1)″妊警ど1'・十つぅ″
にpltψ
“1丼+2+「
・・
for r=0,テ=l lp)and々≦η-2,
δ2え,('/,,C,(,ォb))=χポ電Vυアを1'+P十々″た・1-αLk+…
for r>O andデ=αヵ″,
δ2X'(α/bぅじ,(,,bl)=―井
'す
Fケイ~2/9,tt+…・
for r>αブ< 打,F andた=0,
δ2XЙ(α/b)ら(らb))=―ブえガιlイ/υ〆Ⅲ・1+…
for″>0,デ<,“T,た>O and ciner s≠-l lp)Or s=-l lp2);。r
for r>0,ブ<銑j',0<た力ぅよ=ざコー l with P/rSr)and ι≠冷-2っ
δダ
“
(,/b,C.●,の)圭瑠 齢 1すrε/υ声 と'4・
十ユ■■+″+pt-1+pた~″十pけユ十,…1-α、4キた_.1+…
for′>0,ブ<art,P,た≧力,S=s′p-l with P/rざ,and I≠猾-2ぢ
δ2XPI('/b,Cll',b))=―プ0+1 x,141′:7υ,留1,r“
+ゴ,■+2Prfキplcキ4-1_..,.+r~二十 ・…
for r>悦デ<,4,.Withデ≠-l lp),れ≧QS′p-l and ι=乃-2)
δ2え,(9/b,ι,(α,b))=―(1+うえ澪狩ly/うだユ'・+…
for r>町ブ<,4ぅr Withブ≡-l lp)andデ≠二p-l lp2),
0≦た<″)s=ぎp-1-ano子=η-2,
δ2為19/b,C″0,の)
・ (1+⊃式 苫 導 年 lι:ε/υだ :Pた
+Pたれ′
'ぅ
■■″II+オ″+″た ″+Fi_“ⅢⅢ+卜_.′I+…
for r>0;ブ<αれ,.Withデ=-1(p)andブ≠一p-llp今ぅ
た≧″,s=ゴ´-l and,=れ-2,
δ2X″0/比C.(αぅbl)=生x落41ポ か
′
υ″ :2メ
十PLTЙ,,十,十メ ■■ 1-aれJ五十た 二十 T,
fOr r■0,デ<arl,″Withデ=―p-l lp2),
0≦た,s=ξ′P-l and,=冷-2,
Thesc show that thcrc c?s s a g釘弩rator σ(メ)Of B and a n04nogativO i4tCgOF θ(キ)suCh
hat巧豊 づ2は)と為0)巧壁Iσ(χ)・ Her。_ ticc that x.″=υI・mOd(劣_1)SinCC υ;笠49は)
is Onc Of thc dcmcnts in(tal and O)Of Lcmma 3.2ぅthey are independent and so λ♂tx)
Thc ChromaOcど1-tcrm ttOM〒
=0,  Inductivcly 、vc deducc that λ♂=0.  Thcrcforc x=0, which contradicts to thc
assumption χギIm υ】_2 HCnCC we havc that Kcr δ2⊂Im υ刀_2・        q.c.d.
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